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Profound hyponatraemia is often encountered in end stage liver disease. Rapid correction increases the risk of precipitating central pontine myelinolysis': one such case associated with rapid correction during liver transplantation has been described.-We describe the use of continuous arteriovenous haemofiltration to correct severe hyponatraemia slowly before liver transplantation in two patients with end stage liver disease.
Patients, methods, and results
Case I-A 43 year old man with acute Budd-Chiari syndrome was referred for liver transplantation. Serum sodium concentration on admission was 119 mmol/l (normal range 134-146); despite a restricted fluid intake (500 ml/day) this fell over 10 days to 112 mmol/l, by which time urine output had declined to <10 ml/hour. A Quinton-Scribner arteriovenous shunt was inserted into the right ankle under local anaesthesia. Continuous arteriovenous haemofiltration was started with a Gambro AV55 haemofiltration kit (Gambro Lundia, Sweden). Heparin was infused into the arterial arm of the haemofilter at 500 units/hour. Fluid was removed by the haemofilter at a variable rate (50-100 ml/hour) and isotonic saline was infused into a peripheral vein at the same rate. Haemofiltration was continued for five days, and serum sodium concentration rose to 129 mmol/l (see figure) . Orthotopic liver transplantation was performed 24 days after admission. Serum sodium concentration before operation was 128 mmol/l, rising to 141 mmol/l during the operation and remaining in the normal range afterwards. No rebound hypernatraemia or neurological sequelae were observed. The patient remained well 13 months after operation.
Case 2-A 34 year old woman with acute on chronic Budd-Chiari syndrome was referred for liver transplantation. Serum sodium concentration had fallen despite fluid restriction and stopping of diuretics and was 100 mmol/l on admission, with urinary sodium concentration < 10 mmol/l. Urinary output was <5 ml/hour. A Quinton-Scribner arteriovenous shunt was inserted into the left ankle under local anaesthesia. Intravenous infusion of colloids and inotropes ensured that blood pressure was adequate to start continuous arteriovenous haemofiltration with a Gambro AV55 haemofiltration kit. Heparin was infused into the arterial arm of the haemofilter at 1000 units/hour. Fluid was removed at a variable rate, and isotonic saline was infused into a peripheral vein at the same rate. By the fifth day, when orthotopic liver transplantation wasj performed, serum sodium concentration had steadily risen to 129 mmol/l. There were no postoperative neurological complications, and serum sodium concentration remained within the normal range. The patient remained well 10 months after operation.
Comment
Hyponatraemia complicating hepatic insufficiency results chiefly from the kidney's intense conservation of water and sodium, resulting in an inability to produce dilute urine. This may be exacerbated by the use of intravenous fluids, particularly dextrose solutions, to maintain euglycaemia. Spontaneous hyponatraemia is considered to indicate a poor prognosis. The subjects with asthma had significantly more mast cells in the lamina propria (median 24 v 0; p<005). They also had more eosinophils, but the difference was not significant, and the number of neutrophils was similar in each group (figure). Healthy and asthmatic subjects did not differ significantly in counts of epithelial cells, and the magnitude of bronchial hyperresponsiveness was not correlated with the numbers of mast cells, eosinophils, or neutrophils in the epithelium or lamina propria.
This study showed greater numbers of mast cells in the airway mucosa of patients with mild atopic asthma and airway hyperresponsiveness than in people without asthma. As atopy is associated with airway hyperresponsiveness3 the increase in the number of mast cells might relate to either atopy or hyperresponsiveness, or both. Although recent reviews on the pathogenesis of asthma emphasise the putative importance of the mast cell,4 there have been few supporting histological data. In previous studies airway tissue obtained from patients with asthma at bronchoscopy was fixed in formaldehyde or glutaraldehyde, which have been shown to inhibit the staining of mast cells of the mucosal type, which predominate in the human respiratory tract. This may account for the failure of previous studies to find increased numbers of mast cells in the airway mucosa of patients with asthma. We stained mast cells in tissue fixed in Carnoy's solution, which is recommended for the study of mucosal type mast cells.
Eosinophils may produce bronchial damage by the release of toxic proteins such as major basic protein.
The number of eosinophils was not significantly higher in our asthmatic subjects, but deposits of major basic protein have been shown in the absence of increased numbers of eosinophils.5
The influx of neutrophils into the airways might play a part in the development of bronchial hyperresponsiveness.' In our study the number of neutrophils
